Objective: To examine the factor structure and construct validity of the Community Integration Questionnaire, a widely used measure of community participation among individuals with traumatic brain injury (TBI), among 3 racial/ethnic groups. Design: Prospective longitudinal cohort study. Setting: Enrollment in acute inpatient TBI rehabilitation with follow-up at 1 year after injury. Participants: A total of 1756 persons with TBI enrolled in the Traumatic Brain Injury Model Systems (TBIMS) national Database. Main Outcome Measure: Community Integration Questionnaire at 1 year after injury. Results: The goodness of fit for the factor structure of the Community Integration Questionnaire, separating items into Home Competency, Social Integration, and Productive Activity, was satisfactory for whites but not for blacks or Hispanics. Conclusions: Clinicians and researchers should take race/ethnicity into account when utilizing measures of community integration.
may have significant problems with community integration in such areas as independent living, 4, 5 return to work, [6] [7] [8] resumption of leisure activity, 5,9,10 and social relationships. [11] [12] [13] There is evidence that in the United States, community integration outcomes are worse for members of racial/ethnic minorities than for white persons. 14 The concepts of race and ethnicity are far from clear-cut, with many subtleties hidden by broad classification terms such as "white," "black," or "Hispanic." Each of these "macro" groups contains people who differ widely as to national origin, degree of affiliation with specific cultural traditions, and level of acculturation with reference to the dominant or majority culture, which itself is a moving target, as continual immigration and population flow alters its dynamics. Nonetheless, large-scale studies on TBI have pointed out apparent disparities in outcomes even when using the broadest terms with which participants self-classify their racial/ethnic identity. For example, studies conducted within the Traumatic Brain Injury Model Systems have shown poorer outcomes for racial/ethnic minorities (primarily blacks and Hispanics) in the areas of productivity [15] [16] [17] and social integration. 16, 18 Similar results have been found for persons with TBI drawn from trauma centers rather than Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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CIQ Factor Structure and Race/Ethnicity E15 rehabilitation centers. One study found that blacks and Hispanics had poorer integration into home activities than whites, and that blacks and Hispanics showed worse productivity outcomes. 19 In another trauma sample, Hispanics had greater overall disability than whites. 20 Members of racial/ethnic minorities have also been shown to have worse outcomes in subjective aspects of community integration, including satisfaction with community participation. 21 It has been argued that these disparities may be due, in part, to the possibility that existing measures of community integration may be less applicable to some racial/ethnic groups than others. 22 For example, assessment results may be distorted if different groups place greater or lesser importance on activities that are featured or even given greater weight in the assessment tools. For example, Sander et al 23 showed that blacks and Hispanics placed relatively more importance than whites on activities other than work, such as familycentered activities including parenting, housekeeping, and cooking. Hispanics emphasized home maintenance activities, and both blacks and Hispanics placed more importance on socializing with relatives than socializing with friends and meeting new people. Moreover, blacks and Hispanics more often mentioned aspects of the environment as important for their feeling integrated into the community (ie, being actively involved, feel involved/accepted by others), and Hispanics emphasized feeling accepted by others and overcoming social barriers. Findings such as these suggest that measures of community integration developed and validated on primarily white samples may not be equally sensitive to the values of members of racial/ethnic minorities. This differential sensitivity could, in turn, undermine the construct validity of a measure (in other words, how well a scale measures what it intends to measure) as applied to different groups of people.
The Community Integration Questionnaire (CIQ) 24, 25 was developed to assess aspects of community activity in persons with TBI. Items for the CIQ were generated by a panel of experts to cover 3 domains: home and family life; social activity; and productive activity. 24 Thus, in addition to yielding a total community integration score, subscale scores for Home Integration, Social Integration, and Productive Activity can be calculated. The items were validated on a sample of 49 persons with TBI living in the community. Although the racial/ethnic makeup of the sample was not fully described, 44% had attended college or were college graduates. A subsequent principal components analysis was conducted by Sander et al (1999) , 26 using a sample of 312 persons with TBI enrolled in the Traumatic Brain Injury Model Systems (TBIMS) National Database. The racial/ethnic makeup of the sample was 54% white, 39% black, 6% Hispanic, and 1% Asian/Pacific Islander. The results agreed with the original CIQ principal components analysis with regard to the 3 domains of home, social, and productive activity; however, the factor loadings of certain items differed from those in the initial study, and a slight alteration in the scoring was recommended.
It is a well-documented problem that the psychometric properties of a measure may change when it is applied to samples that differ from those used to create and validate the instrument. 27 This could be a particular problem for use of the CIQ with persons of Hispanic or Latino heritage, as very few Hispanics contributed data to the principal components analysis of Sander et al. 26 With the growing numbers among the minority populations in the United States, instrument validity across racial/ethnic groups is an important consideration in measuring outcomes.
The purpose of this study was to determine whether the 3-factor structure found for the CIQ by Sander et al 26 is similar for whites, blacks, and Hispanics. Because exploratory factor analysis is largely a data-driven process (as opposed to theory-driven), it depends on the patterns of responses within a given sample, and thus can result in a factor structure that is sample-specific. In other words, a factor structure determined through an exploratory factor analysis may change when applied to other data sets if the respondents from a new sample have a systematically different pattern of responses than the original sample. Dissimilar patterns of responses can reflect an alternate conceptualization of the larger construct. The implication is that for samples showing a different factor structure, the current groupings of items into subscales would not be justifiable, calling into question the use of the subscale scores. This study uses confirmatory factor analysis, a more theory-driven approach used in numerous studies to examine the factor structure of various self-report instruments across cultures. [28] [29] [30] It is used in this study to help determine how well the factor structure of the CIQ fits for 3 samples of individuals: those who identified themselves as white, black, and Hispanic.
METHODS

Participants
The CIQ was administered as part of the TBIMS follow-up evaluation (described in the following text) from October 30, 1989 26 individuals who were retired at the time of follow-up (n = 130, 6.9% of the sample) were removed, as their scores on the CIQ Productive Activity scale would be artificially lowered and difficult to interpret. This resulted in a sample size of 1756 including 1192 whites, 450 blacks, and 114 Hispanics. See Table 1 for sample demographics and injury characteristics.
Instruments
The CIQ is a brief measure of aspects of an individual's level of function in their environment that can be completed either by self-report or with the assistance of a family member or caregiver. 25 This questionnaire consists of 15 questions divided into 3 subscales: Home Integration (5 items), Social Integration (6 items), and Productive Activity (4 items). 24 Home Integration items assess activities that are done independently, with assistance from a caregiver/family member, or not at all (done by a caregiver/family member alone). The Social Integration and Productive Activity items assess frequency of activities and include questions about the social network of the respondent (see Sander et al 26 for details). The overall score can range from 0 to 29 with higher scores indicating greater integration.
Procedures
The TBIMS National Database consists of a standard set of variables collected on participants during acute care and inpatient rehabilitation as well as a series of follow-up interviews conducted at regular postinjury intervals. This study used the CIQ data collected at approximately 1-year postinjury (days postinjury: mean = 375.26; SD = 35.00; range, = 260-533). One-year followup data including the CIQ were collected via in-person or telephone interview. Basic demographic and preinjury psychosocial data (eg, age, gender, race, education) were gathered from medical records or via interview after enrollment into the TBIMS study. Injury variables such as cause of injury, Glasgow Coma Scale 31 score on admission to emergency care, and time to follow commands (in days) were gathered from participants' medical records. Duration of PTA, a sensitive index of the severity of neurologic injury, was calculated as the 33 or documentation of consistent orientation in the acute medical record.
Statistical Analysis
The 3-factor model presented by Sander et al 26 was constructed and analyzed using AMOS version 18.0 statistical software (SPSS Inc, Chicago, Illinois) to determine how well that factor model fit the observed data among the 3 racial/ethnic groups of interest: white, black, and Hispanic. The factor structure for each of the 3 racial/ethnic groups was analyzed by fixing 1 factor loading on each latent variable to equal 1.0 and the remaining variables were then allowed to be freely estimated. The 3 models were compared on the basis of fit indices and consistency of the standardized path coefficients. Parameters were estimated using maximum likelihood estimation to test how well the grouping of items into the 3 subscales fits across the 3 samples. On the basis of criteria recommended by Garver and Mentzer, 34 the following absolute and relative fit indices were examined, with the criteria for good fit shown in parenthesis: comparative fit index (CFI > 0.90); nonnormed fit index also known as the Tucker-Lewis Index (NNFI > 0.90); and root mean squared approximation of error (RMSEA < 0.08). Figure 1 initially resulted in very low factor loadings within the Productive Activity scale and an uninterpretable association between this variable and Social Integration. This was true for all 3 racial/ethnic groups examined. Further examination of the Productive Activity items showed that they were not significantly intercorrelated. On the basis of the additive value these variables may have with regard to capturing this aspect of community integration, the calculated Productive Activity score was used to replace the latent construct (see Figure 2) . This resulted in more appropriate relations among variables in the model.
RESULTS
Analysis of the 3-factor model shown in
With regard to the white participants with TBI, the model showed satisfactory fit for 2 of the 3 criteria examined (CFI = 0.928, RMSEA = 0.071). The value for the NNFI (0.905) came very close to the cutoff value for satisfactory fit. The standardized factor coefficients for manifest variables used to measure Home Competency (shopping, meal preparation, housework, finance management, social planning) were 0.792, 0.829, 0.762, 0.581, and 0.534, respectively. Meal preparation made the greatest contribution to the Home Competency variables for whites. The standardized factor coefficients for Social Integration items (leisure activity frequency, visiting friends/family frequency, with whom participate in leisure activities, having a best friend, traveling outside of home frequency) were 0.718, 0.668, 0.269, 0.277, and 0.617, respectively. Frequency of leisure activity made the greatest contribution to the Social Integration variable. With whom the participant socializes showed a poor relation with the Social Integration variable. Social Integration correlated with Home Competency (r = 0.304) and with Productive Activity (r = 0.469). Home Competency correlated with Productive Activity (r = 0.258).
When the model was applied to the participants who self-identified as black, the RMSEA (0.074) and CFI (0.904) suggested satisfactory fit whereas the other index showed poor fit (NNFI = 0.874). For blacks, all the standardized regression coefficients for the Home Competency variables were less than those for whites except for the planning indicator (0.569). Meal preparation also contributed the most to the Home Competency variable (similar to the contribution found among whites). The standardized regression coefficients for the manifest variables, which made up the Social Integration construct, ranged from 0.216 to 0.790. The greatest contribution to Social Integration was from frequency of leisure activity, whereas the smallest contribution was from the item inquiring whether they participate in leisure activities alone, with friends who have head injuries, with friends who do not have head injuries, with family, or with a combination of family and friends. In comparison with whites, visiting friends/family and having a best friend had only slightly greater standardized regression coefficients. Home Competency was more highly correlated with Social Integration (r = 0.369) and Productive Activity (r = 0.333) than it was among whites. Social Integration correlated with Productive Activity (r = 0.273).
Among Hispanics, none of the fit indices met the criteria (CFI = 0.732, NNFI = 0.649, RMSEA = 0.117). The standardized regression coefficients for the manifest variables, which made up the Home Competency construct, ranged from 0.431 to 0.767. The meal preparation variable made the greatest contribution to the Home Competency construct. Furthermore, the standardized regression coefficients for the Social Integration construct ranged from 0.262 to 0.654. With whom one participates in leisure activity and having a best friend gave the smallest contribution to the Social Integration factor. Productive Activity correlated with Home Competency (r = 0.386) and Social Integration (r = 0.382). Home Competency did not show a significant association with Social Integration (r = 0.219; P = .125). Although all factor loadings were significant (P < .05), there were 2 items on the Social Integration factor (items 8 and 9) that were consistently low across all racial/ethnic groups with loadings ranging from 0.312 to values as low as 0.216. Three Social Integration items require a response that indicates frequency of participation, whereas the 2 items that consistently yielded lower loadings ask about the nature of social relationships such as having a best friend and with whom the respondent associates when participating in leisure activities. A summary of the fit analyses appears in Table 2. There was concern that level of education may explain changes in model fit across racial/ethnic groups due to the observed differences in education between whites, blacks, and Hispanics. A median split was used to divide the entire sample into 2 groups, one consisting of individuals who did not complete high school and another of individuals who had graduated high school and/or went on for additional education. This difference in education between groups was significant (χ 2 = 80.3, df = 2, P < .001). Therefore, the fit of the model was tested in both the lower and higher education groups. Among the 1735 participants who had a value for the education variable (21 cases were missing this variable), model fit was achieved for 2 of the 3 criteria in both the lower education group (CFI = 0.918, NNFI = 0.893, RMSEA = 0.071, n = 802) and the higher education group (CFI = 0.912, NNFI = 0.885, RMSEA = 0.076, n = 933) with no significant difference in fit between the 2 groups (χ 2 difference = 57.2, df = 42, P = .059). It does not appear that level of education is responsible for the poorer model fit among blacks and Hispanics.
DISCUSSION
This study used confirmatory factor analysis to examine the construct validity of the CIQ in a sample of white, black, and Hispanic individuals with a TBI. The factor structure best fit the sample of white individuals, with poorer goodness of fit for blacks, and unacceptable fit for Hispanics. These findings suggest that activities relevant to the overall construct of community integration may cluster differently, and perhaps are conceptualized differently, by individuals from diverse ethnic/cultural backgrounds. For example, questions on the Home Integration subscale ask who in the family or household performs basic and instrumental activities of daily living: "yourself alone," "yourself and someone else," and "someone else." In the context of a scale created to measure TBI outcome, the implicit underlying construct appears to be functional independence in these activities. When using such items within a diverse population, however, it is important to consider the equally diverse culture-specific processes that may guide the responses. For example, answering the question about meal preparation, a Hispanic male may endorse the response, "someone else," not because of functional deficits but because of common gender roles in that culture. If tradition dictates that women typically do all the cooking in the household, then the response may not be tapping the intended construct of functional independence.
Community participation is a social construct and is therefore sensitive to sociocultural norms that may sometimes better account for response choices than one's level of impairment. For example, Sander et al 23 found that blacks and Hispanics prioritized domestic activities such as parenting, housekeeping, and cooking as more important than how they were rated by whites. The issue of personal preference may also bias results on questionnaires containing various activity items to the extent to which preferences are skewed by belonging to one or another racial or ethnic group. In a primarily low socioeconomic sample, Sander et al 23 found that persons with TBI rated socializing with family members as more important for their overall quality of life than socializing with friends who were not relatives.
The use of factor analysis enables us to view a construct and its components in ways that are meaningful within any given population. When factors are extracted from a given data set, the way scale items cluster together can allow creation of subscales that can be analyzed independently. Examining factor structure across different racial/ethnic groups allows us to determine whether or not the grouping of items into particular subscales is relevant to the diverse populations being studied. Although the results of this study do not rule out the use of the CIQ total score with diverse populations, they do call into question the validity of the subscales among Hispanics with TBI. In other words, the conventional grouping of items into subscales results in changes in the meaning of those subscale scores when applied to Hispanics. Although identifying differences in factor structure by racial and ethnic groups is a good first step toward ensuring culturally competent use of any instrument, it is not enough simply to know that factor structures differ by group. Additional research is needed to identify elements that account for these differences. For example, participants in the Hispanic sample tended to have less education than the other samples. Percent unemployed was greater for blacks and Hispanics than for whites. It is quite probable that the results found here were driven by a complex array of socioeconomic and cultural factors.
Acculturation is an important factor to address, particularly when dealing with measures of psychosocial or mental health outcome. Membership in a particular racial or ethnic group is at best a crude proxy for acculturation. For Hispanics in the United States, it can be a particularly poor proxy, given the wide variability in country of origin, socioeconomic status, generation of migration, and circumstances of migration. However, acculturation is a complex construct that includes distinct dimensions such as cultural practices, cultural values, and cultural identity. 35 Unfortunately, meaningful data for acculturation are not easily captured in the type of large epidemiological data sets that lend themselves to sophisticated statistical analyses such as factor analysis. Even seemingly simple indices of acculturation (eg, language spoken) can be difficult to operationally define and likely do not account for all of the variability in acculturation more broadly construed. 36 As such, the present findings may be best followed up with a study in which acculturation can be more adequately captured. In addition to more general levels of acculturation, it would be helpful to identify the specific dimensions of acculturation (ie, practices, beliefs, values) that may underlie the differences in factor structure identified in this study.
Content validity refers to a measure's inclusiveness of all facets of the construct being measured. Future studies using any measure of community integration in a diverse sample would benefit from ensuring that the items fully tap the construct and include a wide variety of items to capture the experience of community integration for the populations of interest. In particular, to be better suited for use with diverse populations, the CIQ might be supplemented with additional items to ensure that all facets of the construct are represented. One example could be the separation of "visiting friends or relatives" into 2 separate items to capture the nuances of racial/ethnic preferences for visiting with relatives over friends. 23 To discuss racial/ethnic group differences, we must group individuals; however, it is important to remember that not all members of a cultural group will place the same value on particular community integration activities. Thus, it is also important to capture subjective aspects of community integration, interpreting objective indices in light of the perceived importance of the activities to the individual. The importance of measuring these subjective aspects of community integration has been emphasized by others 37 and could be particularly relevant for members of minorities who may show within-group variation according to individual differences in acculturation, as mentioned earlier. Even in cases where minority groups are cohesive, assessing subjective importance of participation activities can enhance interpretation of participant responses in cases where the racial/ethnic differences are not fully known or understood.
Another approach to dealing with individual differences would be to obtain and compare 2 sets of responses to the items: one as they would have been prior to injury and the other reflecting current CIQ responses to get an idea of how community integration may have changed for the individual after TBI.
Limitations
The results of this study should be interpreted in light of several limitations. First, a number of potentially confounding factors (eg, acculturation level, socioeconomic status, cognitive and neurobehavioral problems, 
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E21 preinjury community integration) were not extensively measured. Therefore, it was not possible to control for these factors that could have influenced responses on the CIQ. Although a difference in education can be found between the racial/ethnic groups in this study (see Table 1 ), our findings suggest that education alone does not appear to be driving these results. With this being said, it is important to keep in mind that race/ethnicity often correlates with a complex combination of socioeconomic factors, all of which could not be included in this analysis. For example, income, a variable correlated with education 38 that is often used as an index of socioeconomic status, was not included in this analysis due to large numbers of missing data (many individuals were not willing to disclose their household income).
A second limitation of this study is that all participants received inpatient rehabilitation, and the results may not generalize to those who do not receive such intervention. Third, the purpose of this study was to confirm whether the factor structure found for the CIQ by Sander et al 26 is similar for whites, blacks, and Hispanics, and therefore findings may not be generalizable to other minority subgroups (eg, Native Americans, Asians). Fourth, the individuals excluded from this study had slightly lower FIM scores and a slightly greater number of days in PTA and as such, results may not be representative of TBI patients with more severe injuries.
CONCLUSIONS
This study showed that the grouping of CIQ items into subscales as determined through factor analysis in previous studies may not be relevant for diverse racial/ethnic groups. Failure to consider potentially systematic differences in the experience of community integration among diverse ethnic/racial groups in creating community integration measures can lead to systematic bias, threats to construct validity, and misinterpretation of data outcomes for members of minorities. With the growing number of minorities in the United States, it is important to be aware of the ethnic/racial diversity of a rehabilitation study sample and mindful of the suitability of outcome measures for use in that particular sample.
